Abstract. This study tries to investigate the functional movement of orthopedic patients with lumbar and shoulder disorders. The study subjects were 192 patients in orthopedics who were divided into the group of patients with lumbar disorders (stenosis and herniation of lumbar disk) and the group of patients with shoulder disorders (impingement syndrome and adhesive capsulitis). The functional movement test was conducted to find the difference between the two groups. In the case of lumbar disorders, out of 10 movements, cervical spinal flexion, shoulder medial rotation, shoulder lateral rotation, multi-segmental rotation, single leg stance, and over-head-deep-squat were significantly different, and the two groups had different total points. In the case of shoulder disorders, there was the significant difference only in multi-segmental flexion. Given the study results, it is effective to take into account the above movements in the course of intervening in or assessing stenosis and herniation of lumbar disk. In the future study, it will be necessary to develop an intervention program for functional movement of other disorders.
Introduction
These days, there have been more jobs that require long inefficient postures and repeated movements, or more sports activities for health improvement. As a result, musculoskeletal diseases occur often. A previous study reported that 80% of the Korean population has lumbar pain, and 85% neck pain. Musculoskeletal diseases cause pains on the muscles, ligaments, sinews, bones, nerves, and blood vessels in the body (shoulders, arms, hands, neck, back, waist, legs, etc.) and lower their functions. According to a previous thesis, the functional disorder caused by the damage of a particular body region leads to secondary functional disorder that brings about incorrect move patterns and pains [1] , which is referred to as Regional Interdependence (RI) [2] . If the move pattern to compensate a pain on the basis of RI remains long, the left-right alignment of the body is broken; muscle tone, muscle weakness, and abnormal neuromuscular pattern occur [3] . Inman and Saunder said that the pains by localized diseases are triggered by other regions [4] . Therefore, when it comes to the evaluation of musculoskeletal diseases, it is necessary to take into account overall functional movements of the body, not the particular damaged regions [3] . As general testing tools for musculoskeletal diseases, there are Manual Muscle Testing to measure muscle strength of particular muscles, Goniometric Measurement to measure angles of a single joint, Modified Functional Index Questionnaire (MFIQ) [5] , Neck Pain and Disability Scale (NPDS), and Neer Test [6] . However, they are limited to local regions and are unsuitable to evaluate functional movements [3] . For the reason, it is necessary to make a movement assessment to evaluate the overall movements and functional movements of the body. A movement assessment is intended for examining the mobility, stability, and coordination of joints in movements when musculoskeletal disorders, such as asymmetry and imbalance of muscles, limit functional movements. It is mainly used for evaluating athletes' competence and training in the sports field. Nevertheless, it can be applied to ordinary people who have the functional movement limitation caused by musculoskeletal diseases [7] . Recently, movement assessments draw a lot of attention clinically. As a movement assessment, Selective Functional Movement Assessment (SFMA) is used to evaluate movements on the basis of normal functional movement patterns of the body. In the method, by applying seven movements to patients with musculoskeletal diseases, it is possible to assess their functional disorders. Many previous studies focused on pain patterns and functional disorders caused by particular musculoskeletal diseases. However, there is not much research on movement testing by disorders. Therefore, this study tries to assess seven SFMA movements of the patients with stenosis, herniation of lumbar disk, impingement syndrome, and adhesive capsulitis, who went to B Orthopedics at Dobong-gu, Seoul, and to compare and analyze the movements of the lumbar and the shoulders.
Methods

Participants
The study subjects were 290 patients who had come to B Orthopedics at Dobong-gu, Seoul, from Oct. 2015 to Mar. 2016. They agreed on the purpose of this study and fully understood and followed the researcher's instructions. The patients who had the problem with the central nerve system or had injuries by severe accidents like traffic accident were excluded.
2 Outcome measures
Selective Functional Movement Assessment (SFMA) SFMA consists of seven movements: cervical patterns (flexion, extension, and rotation), upper limb patterns (shoulder medial rotation extension, shoulder lateral rotation flexion), multi-segmental rotation (toe touch), multi-segmental extension (over-head-arm-stretch after spinal extension), multi-segmental rotation (head, shoulder, and pelvis rotation), single leg stance (postural muscle reaction), and overhead-deep-squat [8] .
3 Data Analysis
The collected data were analyzed with the use of SPSS 18.0. The disorders found in the patients were categorized into lumbar disorders and into shoulder disorders. The group of patients with lumbar disorders and the group of patients with shoulder disorders were analyzed by independent T-test. The significance level was 0.05.
Results
Stenosis and Herniation of Lumbar Disk(the lumbar)
As shown in Table 1 , the two groups had significantly different SFMA points in terms of stenosis and herniation of lumbar disk (p<0.05). 
Impingement Syndrome and Adhesive Capsulitis (the shoulders)
Discussion
This study categorized musculoskeletal diseases into four types: herniation of lumbar disk, lumbar spinal stenosis, shoulder adhesive capsulitis, and shoulder impingement syndrome. And then, they were divided into lumbar disorders and shoulder disorders in order for SFMA. As presented in Table 1 , the two groups had the significant difference in stenosis and herniation of lumbar disk. Cervical spinal flexion, shoulder medial rotation, shoulder lateral rotation, multi-segmental rotation, single leg stance, and over-headdeep-squat were significantly different. According to the previous study on cervical spinal and lumbar stenosis with lumbar stenosis patients, 24% of the patients had cervical spinal cord severity or moderate spinal cord compression. It was also reported that there was the correlation of 0.54 according to age, sex, and segmentation [9] . As presented in Table 1 , the two groups didn't have the significant difference in impingement syndrome and adhesive capsulitis, and their multisegmental flexion was significantly different. According to a previous study on multisegmental flexion, 57% of around 200 persons failed to do multi-segmental flexion and had stiff shoulders [10] . A study revealed that tightness in the lower limbs, like multi-segmental flexion, induced injury to the upper limbs [11] . Therefore, it is judged that the above movements are effective for the course of intervening in or assessing patients. However, as shown in Table 2 , in the case of shoulder disorders, there was no big difference, except for the statistical significance of multi-segmental flexion.
The body movements and pain can be explained by RI theory according to which the functional disorder of a particular body region can cause the functional disorders of other regions [2] . RI is based on the theory in which one body region is connected to other regions in the musculoskeletal system [12] . Erhard and Bowling reported that the functional disorder in a certain body system can cause the functional disorders in other systems [13] . It was reported that in RI theory, if the functional disorder of the body impedes homeostasis, it influences the musculoskeletal system, neuro-physiology, viscerosomatic system, and biophysical reaction [14] . Much research on RI has been conducted overseas. It was reported that in the case of the upper limbs, the neck pain is related to the treatment intervention of the thorax [15] . Reportedly, blocking the sympathetic nerve of the thorax alleviates neuropathic pain of the upper limbs, and the treatment intervention in the thoracic vertebrae alleviates shoulder pain [16] . Berglund et al. reported that a pain in the thoracic vertebrae and functional disorder are related to a pain in the lateral elbow joint. It was also reported that a pain in the in the lateral elbow joint is related to the neck pain [17] .
Regarding the correlation between the upper and lower limbs, a study revealed that the functional disorder of the upper limbs influences the lower limbs' function, and vice versa. The research on polio survivors, conducted by Klem et al., concluded that the muscle weakness in the lower limbs triggers overuse of the shoulders and thereby negatively influences the shoulder function [18] . Nevertheless, there are not many theses drawing objective results about the correlation between the upper and lower limbs. Therefore, it is necessary to conduct much research and provide more specified grounds.
